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Pancreatic carcinoma is the fourth leading cause of cancer-related
deaths in the Czech Republic, with only a minimum of patients
surviving 5 years. The aetiology and molecular pathogenesis are
still weakly understood. TP53 has a fundamental role in cell cycle
and apoptosis and is frequently mutated in solid tumours, including
pancreatic cancer. Based on the assumption that genetic variation
may affect susceptibility to cancer development, the role of TP53
polymorphisms in modulating the risk of pancreatic cancer may be
of major importance. We investigated four selected polymorphisms
in TP53 (rs17878362:A1>A2, rs1042522:G>C, rs12947788:C>Tand
rs17884306:G>A) in association with pancreatic cancer risk in
a case–control study, including 240 cases and controls (for a total
of 1827 individuals) from the Czech Republic. Carriers of the var-
iant C allele of rs1042522 polymorphism were at an increased risk
of pancreatic cancer [odds ratio (OR) 1.73; 95% confidence inter-
val (CI) 1.26–2.39; P 5 0.001]. Haplotype analysis showed that in
comparison with the most common haplotype (A1GCG), the
A2CCG haplotype was associated with an increased risk (OR
1.39; 95% CI 1.02–1.88; P5 0.034) and the A1CCG with a reduced
risk (OR 0.30; 95% CI 0.12–0.76; P5 0.011) for this cancer. These
results reflect previous findings of a recent association study, where
haplotypes constructed on the same TP53 variants were associated
with colorectal cancer risk [Polakova et al. (2009) Genotype and
haplotype analysis of cell cycle genes in sporadic colorectal cancer
in the Czech Republic. Hum.Mutat., 30, 661–668.]. Genetic variation
in TP53 may contribute, alone or in concert with other risk factors,
to modify the inherited susceptibility to pancreatic cancer, as well as
to other gastrointestinal cancers.
Introduction
Pancreatic cancer (International Classification of Diseases for Oncology-
10: C25; Online Mendelian Inheritance in Man: 260350) is one of the
most common malignancies of the gastrointestinal tract (1). More than
230 000 cases are diagnosed worldwide annually, mainly in developed
countries and with a slight male predominance (2). This cancer is among
the most fatal cancers with a 5 year survival rate of 6% (3).
Pancreatic cancer is a complex disease, with both genetic and en-
vironmental factors contributing to its aetiology. A number of risk
factors such as smoking, diabetes and chronic pancreatitis have been
identified in case–control and cohort studies, whereas the role of other
factors remains to be elucidated (4).
The observed familial aggregation of the disease is evidence of
a genetic component in pancreatic cancer (5,6): up to 10% of patients
report a family history of pancreatic cancer (7). It is generally ac-
cepted that, as is the case of other complex diseases, more common
genetic variants with modest effects on the risk of pancreatic cancer
may play an important role in both familial and sporadic forms of this
disease, either individually or in combination with environmental
factors. The relatively high frequency of such variants may be an
additional reason to potentially explain a substantial proportion of
disease risk. Recently, Milne et al. (4) reviewed the findings from
genetic association studies on the risk of pancreatic cancer but at
present, results are still inconclusive, mainly due to the small study
size and the selection of candidate genes.
TP53 (Online Mendelian Inheritance in Man: 191170) is a key
player in stress responses that preserve genomic stability, responding
to a variety of insults, including DNA damage, hypoxia, metabolic
stress and oncogene activation (8). TP53 also interacts with numerous
cellular proteins, including several in the control programmed cell
death. Above molecular interactions might contribute to its inhibitory
role in the tumorigenesis. TP53 is frequently mutated in various solid
tumours, including colorectal and pancreatic cancer, and these muta-
tions result in the absence or dysfunction of the p53 protein (9). This
tumour suppressor gene is also polymorphic; so far, .200 single
nucleotide polymorphisms (SNPs) have been identified (http:
//p53.free.fr). In contrast to tumour-associated mutations, most of
these SNPs are unlikely to have biological effects. Owing to the
importance of TP53 in tumour suppression, the SNPs that may alter
p53 function might affect cancer risk, progression and/or response to
treatment (8). However, the role of polymorphisms in this gene has
not yet been fully investigated for pancreatic cancer susceptibility.
Previously, we have studied the effect of TP53 common variants on
colorectal cancer (CRC) risk in a case–control study in the Czech
Republic and we have observed a differential distribution of major
haplotypes between cases and controls, suggesting that prevalent hap-
lotypes within the TP53 gene may modulate CRC risk (10). In the
present study, we carried out a hospital-based case–control study to
evaluate the association of the same polymorphisms within TP53 gene
with the risk of pancreatic cancer. Due to the important role of TP53
in tumourigenesis, we also aimed to investigate whether specific hap-
lotypes within this gene may impact the cancer development risk, not
only for CRC but also for pancreatic cancer.
Materials and methods
Subjects
A total of 1827 controls and 240 cases were included in the present study. Both
cases and cancer-free controls were of Czech Caucasian origin, recruited be-
tween September 2004 and February 2008.
Cases were newly diagnosed patients attending five oncology and surgery
departments providing specialized health care for pancreatic cancer within the
Central Bohemia region and Prague. Therefore, reasonably, all incident cases
occurring in the studied area were included in the time period. They represent
both the urban and the rural Czech population. Pancreatic cancer diagnosis in
patients was periodically reconfirmed both histologically and clinically (as de-
scribed in refs 11 and 12). From the original set of 278 cases with clinical sign of
pancreatic cancer, 38 patients were excluded due to other diagnosis (15 pancrea-
titis and 23 other diagnosis) during follow-up, leaving 240 cases in the study.
Clinical–pathological data on patients were collected from their medical records
(date of diagnosis, stage, grade and histology where available). Since a positive
family history of pancreatic cancer is recognized being among risk factors for this
cancer, we have investigated this parameter in our population. Of the studied cases,
only two individuals, aged 56 and 74 years, presented one relative with a pancre-
atic cancer history. However, it has been estimated that a hereditary component
may contribute only to 5–10% of the total pancreatic cancer cases (13).
Abbreviations: CI, confidence interval; CRC, colorectal cancer; LD, linkage
disequilibrium; OR, odds ratio; SNPs, single nucleotide polymorphisms.











For the control group, we included cancer-free subjects previously recruited
for CRC studies. This group consists of 611 individuals admitted to five large
gastroenterological departments (Prague, Brno, Jihlava, Liberec and Pribram),
which represent rural as well as urban regions all over the Czech Republic
during time period of case sampling. Details of the recruitment procedure were
described elsewhere (10,14). These subjects underwent colonoscopy for vari-
ous gastrointestinal complaints. Due to the high incidence of CRC in the Czech
Republic, colonoscopy is largely recommended and practiced. Besides CRC
malignancy and idiopathic bowel diseases, the medical examination excluded
the presence of other apparent cancers. To reduce selection bias, only those
subjects with no previous malignant diagnosis were included in the study.
In addition to subjects with negative colonoscopy, we have collected healthy
individuals from voluntary blood donors. All individuals (n5 1216) were subject
to standard examinations to verify their health status for blood donation (details
provided in ref. 12). Also, for this group, a medical examination could exclude
the presence of any apparent malignancy. The sample collection was performed
at the same time as that of the other two study groups described previously.
Basic epidemiological data on all participants were collected from a face-to-
face questionnaire survey (personal and family history, short occupational
history, smoking and drinking history, history of physical activity, reproductive
history and nutritional information). All participants were informed and gave
their written consent to participate in the study. The design of the study was
approved by the Ethical Committee of the First Faculty of Medicine, Charles
University in Prague, Czech Republic, and by the Ethical Committee of the
Institute of Experimental Medicine, Prague, Czech Republic.
Selection of polymorphisms
The polymorphisms within the TP53 gene were selected using a tag-SNP
approach (as described in ref. 10). Phased SNP data set was obtained from
the SNP500 cancer project (http://snp500cancer.nci.nih.gov), where 19 SNPs
with minor allele frequency .5% have been genotyped in .30 Caucasians.
Phased haplotypes were analysed with Haploview software [http://www.broad
.mit.edu/mpg/haploview; (15)]. Using the ‘four gamete rule’, the TP53 locus
showed two blocks of linkage disequilibrium (LD): one spanning more than
half of the first intron and the other encompassing all the remaining parts of the
gene. We focused on the latter LD block as it contains all the exons where
usually somatic mutations are induced in cancers. Thus, we analysed the SNPs
from rs8079544 (located at the end of the intron 1) to rs35659787 (located at
the beginning of the 3#-untranslated region), for a total of 12 SNPs. Setting the
minor allele frequency at 0.03 with a R2 threshold at 0.7, three tag SNPs were
obtained that included rs1042522:G.C (Ex4þ119 G.C, Arg72Pro),
rs12947788:C.T (IVS7þ72 C.T) and rs17884306:G.A (Ex11-363
G.A). In the study, we also included the 16 bp insertion/deletion polymor-
phism within the intron 3 (rs17878362:A1.A2, PIN3, Ins11951_11966, in
which the A2 allele carries the 16 bp insertion within the intron 3), as it is
one of the most frequently analysed in association with cancer risk.
DNA isolation and genotyping
Blood was collected during diagnostic procedures using tubes with K3EDTA
anticoagulant. Genomic DNA was extracted from peripheral lymphocytes us-
ing a BioSprint 15 DNA Blood Kit (Qiagen, Valencia, CA) by KingFisher mL
automated system (Thermo Electron Corporation, Vantaa, Finland) according
to the procedure supplied by the manufacturer.
The polymorphisms in the TP53 gene were genotyped by polymerase chain
reaction–restriction fragment length polymorphism as described in ref. 10.
The genotype screening was performed simultaneously for cases and controls.
The results were regularly confirmed by random re-genotyping of .10% of the
samples for each polymorphism, which yielded concordant results. The geno-
types with ambiguous and/or no results were excluded from the data set (the
genotype completion rate was 99%).
Statistical analyses
Statistical calculations were performed using SPSS v13.0 for Windows (Chicago,
IL). Genotype distribution for each polymorphism was tested for Hardy–
Weinberg equilibrium in controls and differences in expected and observed
frequencies were tested for statistical significance by Pearson chi-square test.
Differences in baseline socio-demographic characteristics between cases and
controls were analysed using chi-square test and Student’s t-test. Bivariate
logistic regression was used to examine the association between variant alleles,
genotypes and risk of pancreatic cancers. Odds ratio (OR), 95% confidence
interval (CI) and P-values calculated for risk-associated genotypes and variant
alleles were adjusted for age and gender, smoking habit and body mass index.
The haplotype frequencies in cases and controls and the haplotypes carried by
each individual (diplotype) were estimated with the FastPHASE v1.2.3 soft-
ware module using the algorithm developed by Stephens et al. (16,17). The
analysis was carried out to examine the phase of TP53 polymorphisms using
the expectation–maximization algorithm to generate maximum likelihood es-
timates of haplotype frequencies. Relationships between genotype/haplotypes
and the disease risk were summarized as global P-values. LD was calculated
with free software available at http://www.oege.org/software/cubex/ (18).
Results
Study population
The overall study population included 240 pancreatic cases and 1827
controls. The distribution of the considered covariates did not differ
between the patients and the controls for gender, but there was a sig-
nificant difference in age distribution. For this reason, a subset of 743
controls was randomly selected by frequency matching in a ratio 3:1
by 5 year age with cases. Details of cases and matched controls are
shown in Table I. The same statistical analysis was applied consider-
ing the whole control group and the matched controls.
Allelic and genotype frequencies
The distribution of genotypes within the TP53 gene in the controls
(both whole controls and frequency-matched controls) was in agree-
ment with the Hardy–Weinberg equilibrium. Table II shows the allelic
and genotype frequencies for each TP53 investigated common var-
iants. The results of unconditional logistic regression showed a signif-
icant difference between cases and matched controls in the allelic and
genotype frequencies for rs1042522:G.C polymorphism. In particu-
lar, carriers of the heterozygous genotype and carriers of the C allele
were at an increased risk of developing pancreatic cancer (OR 1.73;
95% CI 1.26–2.39; P 5 0.001). Similar results were observed also
when cases were compared with the whole control group (data not
shown).
Haplotype/diplotype analyses
The analysis of LD for the four loci in the TP53 gene is shown in
Figure 1. Of the 16 possible haplotypes, 10 were detected in the
matched controls and 8 in the cases. In comparison with the most
common haplotype including only common alleles (A1GCG), the
A2CCG haplotype was associated with a statistically significant in-
creased risk of pancreatic cancer (OR 1.39; 95% CI 1.02–1.88; P 5
0.034). On the other hand, a less frequent haplotype (A2GCG) was
associated with a significant decreased risk (OR 0.30; 95% CI 0.12–
0.76; P 5 0.011; Table III).
Similar results were observed when the haplotype distribution was
analysed between pancreatic cancer cases and the whole control group
(A2CCG versus A1GCG: OR 1.34; 95% CI 1.02–1.77; P5 0.035 and
A2GCG versus A1GCG: OR 0.36; 95% CI 0.15–0.90; P 5 0.028).






Age at diagnosis (years)
Mean ± SD 60.5 ± 10.7 62.2 ± 10.4 0.03
Range 32–85 31–84
Gender (%)
Females 319 (42.9) 92 (38.3) 0.23
Males 424 (57.1) 148 (61.7)
BMI (%)
,18.5 1 (0.2) 10 (5.5) ,0.001
18.5–25 176 (29.8) 90 (49.7)
25–30 269 (45.6) 56 (30.9)
30–35 115 (19.5) 17 (9.4)
35–40 24 (4.1) 6 (3.3)
.40 5 (0.8) 2 (1.1)
Smoking habit (%)
Non-smokers 311 (52.3) 72 (36.7) ,0.001
Former smokers (.10 years) 121 (20.3) 35 (17.9)
Former smokers (,10 years) 29 (4.9) 30 (15.3)
Smokers 134 (22.5) 59 (30.1)
BMI, body mass index.
aHereby are reported only data about the matched control group.












In this case, also the A1CCG haplotype was associated with an in-
creased risk of cancer (OR 1.58; 95% CI 1.13–2.21; P 5 0.008; data
not shown).
The difference in distribution of the TP53 haplotypes between
cases and controls was statistically significant only when all the con-
trols were included in the study (global P-value for the haplotype
effect was 0.042), whereas for the matched controls global P-value
for the haplotype effect was 0.073.
The main associations observed in the haplotype analysis have also
remained in the diplotype analyses (Table III). In particular, we ob-
served that carriers of at least one A2CCG haplotype were at moderate
increased risk for pancreatic cancer in comparison with the individu-
als carrying the homozygous A1GCG/A1GCG diplotype. On the other
hand, carriers of at least one A2GCG haplotype showed a decreased
risk for pancreatic cancer when compared with the referent diplotype
including the most common haplotype.
Table II. Distribution of TP53 genotypes and results of binary logistic regression analysisa
TP53 genotypes Controls (n 5 743)b Cases (n 5 240)b OR 95% CI P-value chi-square and P-values Hardy–Weinberg equilibriumc
rs17878362:A1.A2
d
A1A1 524 165 1.00 — 0.83 2.77, 0.25
A1A2 207 70 1.02 0.72–1.44
A2A2 12 5 1.66 0.54–5.05
A1A2 þ A2A2 219 75 1.05 0.75–1.47 0.78
A1-allele 1255 400 1.00 —
A2-allele 231 80 1.09 0.82–1.43 0.56
rs1042522:G.C
GG 369 88 1.00 — <0.001 0.72, 0.70
GC 316 131 1.79 1.29–2.49
CC 58 19 1.43 0.78–2.62
GC þ CC 374 150 1.73 1.26–2.39 0.001
G-allele 1054 307 1.00 —
C-allele 432 169 1.34 1.08–1.67 0.008
rs12947788:C.T
CC 657 212 1.00 — 0.97 0.11, 0.95
CT 82 26 1.08 0.66–1.78
TT 2 1 0.38 0.01–14.49
CT þ TT 84 27 1.06 0.64–1.73 0.83
C-allele 1396 450 1.00 —
T-allele 86 28 1.01 0.65–1.57 1
rs17884306:G.A
GG 649 211 1.00 — 0.67 0.26, 0.88
GA 87 26 0.98 0.59–1.61
AA 2 0 — —
GA þ AA 89 26 0.97 0.58–1.60 0.89
G-allele 1385 448 1.00 —
A-allele 91 226 0.88 0.56–1.38 0.59
BMI, body mass index.
Significant P-values are in bold.
aAdjusted for gender, age, BMI and smoking habit.
bNumbers may not add up to 100% of subjects due to genotyping failure. All samples that did not give a reliable result in the first round of genotyping were
resubmitted to up to three additional rounds of genotyping. Data points that were still not filled after this procedure were left blank.
cChi-square and P-values for the deviation of observed and the numbers expected from the Hardy–Weinberg equilibrium in the controls.
dAllele A2 carries the 16 bp insertion within the intron 3.














Pancreatic cancer typically has poor prognosis and very high mortal-
ity. The aetiology and molecular pathogenesis of this cancer are still
not clearly understood. The development of pancreatic cancer appears
as a multifactorial process with a recognized role of alterations in the
cascade of genes regulating cellular proliferation control and apopto-
sis. The aim of the present study was to determine the role of common
variants and relative haplotypes in the TP53 gene in relation to pan-
creatic cancer susceptibility in the Czech population.
The genotype analysis showed that the carriers of heterozygous
genotype (in the dominant model) and the carriers of C allele (in the
codominat model) for rs1042522:G.C were associated with an in-
creased risk of pancreatic cancer. The putative functional effects of
several polymorphisms in the TP53 gene may influence cancer sus-
ceptibility. The majority of studies have investigated the TP53
rs1042522:G.C because of its functional relevance due to a weaker
in vitro affinity of the protein with the common G allele for several
transcription-activating factors (19). Apparently, the TP53 Arg72 form
(related to the G allele) induces apoptosis more efficiently than the Pro72
form (20). The functional significance of the 16 bp ins/del in intron 3 of
the rs17878362:A1.A2 polymorphism remains unclear. The intronic
sequences in TP53 have been implicated in the regulation of gene ex-
pression and in DNA–protein interactions (19,21). Insufficient informa-
tion is available for TP53 polymorphisms in intron 7 and exon 11
(10,22,23). Results from previous studies based on association between
the most investigated TP53 polymorphisms and the risk of cancer have
been mainly inconsistent (8). Several studies have reported an associa-
tion between the 72Pro allele and an increased risk for various cancers,
including those in thyroid (24), nasopharyngeal (25,26) and urogenital
region (26,27). However, the associations of this polymorphism with
cancer are often conflicting since the carriers of the TP53 Arg72 allele
have also been found at an increased risk for gastric (28), oesophagus
(29) and bladder cancer (30). These discrepancies may arise either from
the design of the study or from the differences in allele frequencies
between ethnic groups, staging of the malignancy and sample size.
However, to the best of our knowledge, this is the first association study
exploring the role of TP53 common variants and pancreatic cancer risk.
Interestingly, we found that haplotypes based on the four TP53 poly-
morphisms (loci in the order: rs17878362:A1.A2, rs1042522:G.C,
rs12947788:C.T, rs17884306:G.A) showed a moderate differential
distribution between cases and controls. In particular, one of the most
frequent haplotypes (A2CCG) was more common in cases than con-
trols. The A2CCG haplotype when compared with the most common
haplotype A1GCG was associated with a statistically significant in-
creased risk of pancreatic cancer. This outcome appears logical if
considering the results observed in the genotype analysis for the in-
dividual rs1042522:G.C polymorphism. Another less frequent hap-
lotype, A2GCG, was associated with a decreased risk. However,
a similar plausible explanation for the less frequent protective haplo-
types is precluded by the relatively low numbers of observations.
However, the above reported haplotype associations were confirmed
also by diplotype analysis.
The analysis of haplotypes represents a much more powerful ap-
proach than only analysing individual polymorphisms. Assignment of
alleles to chromosomes/haplotypes provides important information on
recombination (physical exchange of DNA during meiosis), vital for
locating disease-causing mutations by linkage methods. Interestingly,
a similar significantly different distribution of the TP53 haplotypes
found in the present study was also observed in a previous association
study investigating the role of the same variants on the CRC risk, in
a population of cases and controls from the Czech Republic (10). The
same TP53 haplotypes modulated significantly both colon and rectal
cancer risk, suggesting a general mechanism in the genesis of these
cancers. It is possible that the haplotypes within the TP53 gene along
with SNPs in other genes in the p53 pathway may impact the de-
velopment not only for pancreatic cancer and CRC but also other
cancers and in particular those involved in the gastrointestinal tract.
In the current study, we managed not only to explore the suscepti-
bility to pancreatic cancer in relation to variation of the TP53 gene but
also to verify our previous results in a different and larger population
of controls. From the haplotype analyses, we observed that some of
the outcomes are fairly similar in both studies, either considering the
whole population of controls or restricting the analyses to the fre-
quency-matched controls. These results support what we have pre-
viously reported, limiting the risk of by-chance findings.
The selection of tagging SNPs was carried out by the help of an
extended tag-SNP analysis on the most relevant part of the gene, i.e.
from exon 2 to 3#-untranslated region, where almost all the somatic and
germline mutations are encountered. In this process, the genetic variabil-
ity in the first haplotype block was not captured. Following our approach,
we captured the most common Caucasian haplotypes, with R2 . 0.7 and
minor allele frequency . 0.03 and the tagging of TP53 was done with
the higher resolution than the majority of previously published studies.
With the exception of few recent studies where a large number of var-
iants were analysed (31–33), typically, most of the studies on genetic
variation in TP53 are based on the rs1042522:G.C and the haplotypes
constructed are based on only two or three polymorphisms (34–38).
As previously observed for the CRC study, the different distribution
of the TP53 haplotypes also in the pancreatic cancer cases and con-
trols may be due to a linkage of the disease to unknown functional
polymorphism within TP53 or in some neighbouring genes that could
Table III. Haplotype and diplotype distribution of the four investigated TP53 polymorphisms in pancreatic patients and control subjects
Haplotypea Controls (n)b Cases (n)b OR 95% CI P-valuec Diplotypea Controls (n) Cases (n) ORd 95% CI P-value
A1GCG 956 301 1.00 — — A1GCG/A1GCG 280 83 1.00 — —
A2CCG 167 73 1.39 1.02–1.88 0.034 A2CCG/any 158 69 1.47 1.01–2.14 0.05
A1CCG 131 47 1.14 0.80–1.63 0.474 A1CCG/any 125 45 1.21 0.80–1.85 0.38
A1CCA 72 26 1.15 0.72–1.83 0.565 A1CCA/any 70 28 1.25 0.75–2.09 0.42
A1CTG 54 23 1.35 0.82–2.24 0.241 A1CTG/any 53 23 1.46 0.85–2.53 0.19
A2GCG 53 5 0.30 0.12–0.76 0.011 A2GCG/any 50 5 0.34 0.13–0.87 0.02
A1GTG 24 3 0.40 0.12–1.33 0.134 A1GTG/any 24 3 0.42 0.12–1.44 0.23
A1GCA 16 0 — — 0.998 A1GCA/any 16 0 — — 0.03
e
A2CTG 8 2 0.79 0.17–3.76 0.771 A2CTG/any 8 2 0.84 0.18–4.05 1.00
A2GCA 3 0 — — 0.999 A2GCA/any 3 0 — — 1.00
Significant P-values are in bold.
aLoci: TP53 Ins11951_11966 (rs17878362:A1.A2. Allele A2 carries the 16 bp insertion within the intron 3). Ex4þ119G.C (rs1042522:G.C). IVS7þ72C.T
(rs12947788). Ex11-363G.A (rs17884306:G.A).
bn is the number of alleles. Because each individual has two alleles, the total number of alleles will be twice the total number of individuals. Individuals with
missing haplotyping data were not included in the analyses.
cGlobal P-value for haplotype effect calculated from v2 test: P 5 0.073.
dDue to a small number of homozygotes, ORs and 95% CIs are presented only for the dominant model.
eP-value for diplotype effect was calculated by using the exact test.












carry putative functional variant(s) linked to the detected haplotypes.
This argument is supported by predictions of such associations and the
existence of large haplotype blocks within the human genome (39).
Moreover, the followed haplotypes represent the entire haplotype
block covering the DNA-binding domain of the TP53 gene, as poly-
morphisms selected in the study were based on a tagging approach.
The observed different modulating effect of the TP53 polymorphisms
within the analysed haplotypes probably also indicates that additional
polymorphism(s) may cause differential cancer risk, either directly or
through interaction with environmental effects.
Pancreatic cancer belongs to the least studied cancers, mainly due
to the difficulties with the recruitment of patients who are quite often
in very poor performance status and have rather short overall survival.
Indeed, the relatively small size of the analysed cases with pancreatic
cancer represents one of the main limitations of the present study.
However, apart from few a American investigations (40–42), where
authors often had to deal with the inclusion of different ethnicities, so
far association studies on pancreatic cancer risk and individual sus-
ceptibility are all based on limited cohorts of samples.
In conclusion, in our study conducted on a Czech population of
Caucasian origin, we report for the first time that haplotypes based on
four polymorphisms within the TP53 gene accounted for population-
based differences in pancreatic risk. Interestingly, one the most fre-
quent haplotypes, which was associated with an increased pancreatic
cancer risk, was also found to modulate CRC susceptibility (10). The
severity of pancreatic cancer and the difficulty to perform large sam-
ple size studies represent a challenge for a combined epidemiological
and biological approach in understanding the inherited individual
susceptibility to this cancer.
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